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The Invention also provides the rotary tool having 
the article attached thereto and a method of 
using. The present invention relates to a cutting 
article having at least one rigid surface 
comprising a polymeric material designed for use 
with a rotary tool which is particularly useful for 
efficiently removing a material (such as a sealant, 
for example) from a substrate. Preferably the 
material is removed with minimal or no damage 
to the substrate. 
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[ a * * 1 ] 

( a. ) V f 7 K , 

(fc) ilsBVf 7 hCR«Ufe 1 o <<> E * . 

*Hfc)lcS«t««b«l)«£-?C, &&&& KttWtfoZt J £7 cMrt? tiJ®§>. 
CSI*JB 2 ] 

ftft <D 5Q t * t 3 . tt * * 1 C 13 tt © * £ . 
3 3 

B£a#9ia<9»ttt u t * y , BaBttiBEyf 7FcBU7«»c«ti-*it mi?. 10 
s*jm 2 c le tj; 9 a . 

Ctt**4 3 

Iiie3r)ttBuie ; yf7hlClSUTiSJ£tt'lCEi7-HI. a*JM3CiE«!<?>».S>. 

c a x a 5 3 

IC IE tt <5 % £ . 
[ a 5K JS 6 ] 

[ a x a 7 ] 

&*i#i*-h^3 , ./®8~2on$c<?>cyft*i-r2« a«Ji4icie«!<9t» 1 s,. 20 

[a*ft 8 ] 

*»*i^-h*au»i 2-1 8BSui;vf t*ti. a * a 4 c sett <?> * £ . 
[ a * js ? ] 

3~8<l©73t*TZ, a x js 1 cistt^ftsa. 
[ a * « 1 0 ] 

4ffl<D*J-$**3. ttXfll1l?!e«:0»A. 

c a * * 1 1 ] 
t a x ft 1 2 ] 

&jQtffti. 5 » * e 2 c m t>*. i a 1 t * * z . a xjh 1 cie«<?> »a. 30 
raxs 1 3 ] 

wftaa^a^fflitttw* ao. axm ciE«<?>»a. 
[ a x ji 1 4 ] 

B**8St«frftllftfllJ B AS TM D 7 9 0 C*l>7nCC»U7*S<^ 

e» 1 oooMPoLt4)fflit»tt*t*t3. a«JSicie«;<5«5&. 
[ a * « 1 5 ] 

a***twtst'*iwttwiua;». astm D7 ? oc* D7 2 8Cc*ii7*«< * 
fcSzoooMPa.«?)iirstt*t*?z, a x « 1 c ie «; <? & & . 
[ a x s 1 6 ] 

Bfr^ttatSfcftilttWIIIBtf. A8 TM DZ5 6A7r/vH»s(«i:?D7'> 40 
tt < X t » 1 5 s /i-A/^-|.JK!l»ttt*t7. a«ft1ClE«9ttA. 

[ a * ji 1 7 ] 

a**»wtat'ftiwtttDiWBtr, astm d 2 5 baj^v f-ffi«&«c¥U7-'> 
s < nes o^i-A/^-hAijiftttn. a x jb 1 c ie « q ^ . 
[ a X JS 1 8 ] 

B**»fftat'*W*«IWB»p. A8TM D 6 4 8 C*l) 7 1 . 8 2MPoi<i)ftffiC 

*y u t '> s < * e « 1 ootoinmfctofraatfctz. axj&5iciE«<<>«p.s > . 
[ a * * 1 9 1 

a^^tfWtat'ftWttWWBtf, ASTM D64Bi:*D71. 8 2MPo.©a?5lC 
«U7'>«<H»1 7 5t©aiB*to*51Rt*r2. B X « 5 C 15 « © «J & . 50 
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c a * JS 2 0 1 

»«tJ. axis 5 C IE tt 9 «J & . 

c a * is 2 1 ] 

ft7}9iltS19i*JiyB9lSSJ18fDn)!ntetDlllCllQf0UCfDn9tteV»95hl»ft7X 
flt»KtJ, a X JS 5 C IB « 9 » A . 
[ IS * JS 2 2 ] 

Ufiyir7h®*l«f*iUttiyr4l?. a £ JS 1 I? IE <<> % <S> . 
c a * JS 2 3 ] 

*t*iEVf 7H<]C*ftU7ll3. a X JS 1 C IE © * £ . 
[ a * JS 2 4 ] 

[ tt £ JS 2 5 ] 

iKisfljewBUiicttffiitffl^flfSM), a x js 1 c §b tt <& to a . 

[ 35 * JS 2 6 ] 

axis 1 ctB*®»iiitR«ufeB«i*tat'«*i. 

[ as * JS 2 7 ] 

ttfcD*lJltf£ftftft¥lJl-?fcZ. a X JS 2 7 IClE «! <9 . 
[ » * * Z 8 ] 

(a.) a*JS 2 7 IC IE tt 9 AS ** , ft * z# R * ? ft I t t 9 ± C * t J tttt t B X * 2 
IS V . 

( 4 ) ttlBto&9ttlE30tll*E?tt3fed»icttoEl£tffifr?tt. tt IS #!PK?> 
U < ■i»tM8E**#iSR*r3fctoC»feWtt1»&llll®'>«< * t 1 otEft£?tl3tt 
sEtt* *«l!tr tt 2 IS^ . tSt*£ft. 

[ a * js 2 ? ] 

netttttf 'j . «iE**» m»s^ft ? »gE»»*y-^a?>» ^ . a*JS2? 

C IE tt! © 75 ft . 
[ a X A 3 0 ] 

»iett*©'>« < * ex»*#ine*«#«jKS?ti. buiew^^r^ + . ttissnici* 

*HttC««#«l). a^JS 2 ? ClEtt<9/5ft. 

[ a « js 3 i i 

tt IE & «#m£$<i>-8P-?o*>Z, 8*JS2?ICiEtt<D75ft. 

[ a * js 3 2 ] 

tt ie s « * . sea, ^ m . %a$i, ft^^y^x^^azp^^s^ifew^ta^ 
. a * js 2 ? c is m a> 75 ft . 

[ a * JS 3 3 ] 

mz? *isttiE*m# . »Kft<fcc»v-^tr#«i«3»»iiSRrti?. axjB2?tciE 

tt<9 75ft. 

c a x js 3 4 ] 

R*?ti*i»iEtt*s>j*?tf'j>tt< n»2miii7»)i, axiS2 ? cie 
[ a * JS 3 5 ] 

&S?ftZ«ffitt*<?>J?7tlf'>«S<V£»l omm?U. a * JS 2 9 ic IE tt <?> 75 ft . 
c a * JS 3 6 ] 

IStSrftJttlE«!ft<?>Jf7^'>ft<>:t*525mm-?i?)?, a«JS2 9lClEtt<975ft. 
[ a * JS 3 7 ] 

R**ft*»lB*mtf«IIWCJ;-j7ll,*?ti3. a*JS2 9ClStt<?>75ft. 
[ a X JS 3 8 ] 

tt8E»ft*a»*»iWtdt'iiJtt«)Wjeit*u. tt ie BJttto m jc ra « tt istm © < 
nil < »j»t»ieafc*»miBiijcj:->TiK*t?. axJS2?icsEtt<?>75ft. 
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[1**8?] 

BiB»A*8» : 5-tt«tat'»Jtt«BJffllHt £ b . flu IE HJ tt fll BU fl'J I tt flu IE tt '> « < 
Hll< *#*1»iES«tr.»5WftJC«fc-*-7ffc£*7, a*ffi 2 9 C IE *K <9 £ . 

c si * * 4 o ] 

BdiE^.s.tt. 3fcWtt«iiij*i * . ft»*ttfitafriwttwiiiWD v t *u 

. ileillftfilSJKlftACiriteiHttlDRJIBlQHAtt. »E»*0'>tt<*ei><'5&t 
lEl*#i5«iCJ;-)7RStJ. SB*JS2 ? 15 « ^ ife . 
[ ■ X «4 1 ] 

flulE^aoflulE^t/f. tt*?*lZfl&iEtt»ttttt£ft*ttZ0C* + *?fc3«H-?IB<e 
t 7 . a** 2 9 IC IE IK O £ £ . 
[«*«4 2 ] 

»«*«/Jva***J!ftC*£L«U. aX« 2 9 ClB*<!)»». 
C ffl IS 4 3 ] 

V * 7 h V . 

7^z^*a**»*:rz*tty-;i,»tK*r3»dc. M.eftAi*f.e;'*7 k t 
+ **U7n**it»ni. ii&iiDiuanifti.ettttc:ftu-7ttt-?<r*ti, Bu is « *j od » 
• iE7*sz , 7fc«at***«i*r 7*§&tt. fldiEzr^ttv-^tttt. «e7 •> a 

[ a 5K JS 4 4 ] 

fcJ&QEt* t 7 . flKffi 4 4 C IE MO ftA? J) -j 7 . flu IE 30 # R »<?>»tt t U 7 ft U . 
flu IE 7} I* fl(i SE V 1 7 rlCHbT^fclCtitimt >i tl 7 ft A . 

[ a * « 4 5 ] 

8a*»*t at'WttWIWSin * . ***tt*t &t< lift ID Mill * , t*tz 
. a*ffi44lClEil!<?>ftA. 
[ a * JS 4 6 ] 

Kl&IUttfDMBff . IfflM, aft. $3ft. ft J;&««tea<ttt# ^ « 7 H JIK L fcfc 
lD»t?«cat'. a*Ja44ClE*t!<i>ftA. 
[ a X II 4 7 3 

£ SJ tt tfl ftl 1 # . AS TM D790-98lU2PD723t:caVllT / >«<Ve$5l 00 

[f&flS<58¥IIB«8llB3 
[OOOU 

DD t * * 7 fl)r?J£ ICS t 7 . tiPttHttUfcC** 7 ««»f«'>-?$) 7 ». 

< tt£ * 4i 7 C * *» * U I) . **Wtt J ttiC. Bat^iUiitll, ftj;.>£ffl* 

7 **ta*t 7 . 

C 0 0 0 2 ] 

fiStgfil,, ft<*^/£fc«ffi«*£«tt$fti*»#^£lt&sit7fed»ic. Sit 
ft 0 1*3 83 ft «fc if/ * ft 8P 4*16 1 c U l* U ^ ft 7 . fflfci*. HfLSttHttft * > 9 

*17. U#U«»«J. <D J& 5 if USIlSftCtt, # # 7 U AttQ 5/ - htt $ fe 
I* 2 K tt . fc5«**«!0fettC«ffl?*3J:7CTC*>7*«t#%7fe«bCtt£?- 
tl 7 * 5 # 9) 7 . *«ffift«l:»/fl:fel*<b3«&Ctt**7;;*»f?*7. 
HH0«*BftJ;»TCJ>7ftttliCW*3»«tfttt7fciftC. ffi^S&j&tflftST-D 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



JP 2004 508208 A 2004. 3. 18 



[ 0 0 0 3 ] 

EXOLCtoi P IctSti cStt (»y7**Z7JH*>AU-) #>Jfi*ttcA?"? 
U5li<9J;?S, ¥99Zn-«S, ttS&CtlJIR7tlfelll*'\<!>«JIt*lcr* 

»C. »* #Jt««l* 3= llflttCfrfc -> TfifiA I 7 iSSl* . *ID 

[ 0 0 0 4 ] 

S K Y R E S T 0 R E * l) ? i& A * ( E I i x a. i t I n t e Y> n a. t i o n a, I L 10 
i m i teotcj;-)7Slrti, ^3-->'7lT l JiyHAerosa.fe p^oot 
UGtSttflHftSSttlcA^T-?^) T-iiSKtiicA?-?? 1 **?^. ffi^ttlcA?-??* 

Avnc«fflUTtt«<ve, <itmtj. -ft ic > vtummmtt, eh 

ft £Z/X%y$&? £[} mm^tfh I <9 7«M * U < «l)C^flfft2*«»#Jtdt'. 
[ 0 0 0 5 ] 

ufe^^T, v -;u»© j: ?«»jpft*itiii(?) j: litter i , fl>s«i« 

ft A2r MM t«* U fe. 

[ 0 0 0 e ] 

*fS98 I* . 
( ol ) y T 7 h V . 

( t ) !/t 7hc!iiufe'j>s<nn<i)?]^ tat-»ftt«*u. !to a « si «• } *J 

« U * 7 C (»* U <tttiffi#2<) . a»ti*»m»tt3J:?Ct*?tlZ. 
[ 0 0 0 7 ] 

[ 0 0 0 8 ] 30 

( i ) SUA Y . 

ffitstsf&tSj*, t a t> i a v , 

(t) i^tff»7itT. a)tn**it. ? v < v e - »tt*» m»* r 
a«n. 

[ 0 0 0 9 ] 

SE G <9 ft A © ff* 

* 5§ BJ} <<> A t* . ^^MCRftUfc. '> « < * t 1 o © E . ft£l<l*£&G>5Ut*t 
3 . 335 A , flJ £. I# . 3 . 4. 5, 6. 7 . 8<S«yc>?3t#?ZU*#&Z. 
[001 0 ] 

- ft C . ZJttlRftOJBtttUTJir 1 ;. V*7l-CBU-?«»Cfltt-*itmiZ. 50 t* > «0 
9J7-CH27tSlcr*fc4&C, y t 7 hCUU 7ilttCBl7 <l J : II. 
Jlft«:cttlttlfe73<!)evftt*|fcU»3. -ft IC, #30tt1.X-MU3V»8~ft2 

o laic . #*u<tti*-hJi,£«;»i z ~ ft 1 BDt*Cvf t*n*s?. 7)<d& 

7 tt * <b L. » I . ft75ti-ftfi*)Cli50. 5 # ^ ® Z . 5 C 7 f , <fc l ) - ft tt IC » 1 . 5 # 
^2C>f 9«lCfifeZS?t*tZ. H Z fc C flu 7 . 50QSBI»>»±IB*T»t«l 50 
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5EO£59<9£i;?-tt r X j -? Sf HI ? ft 2 . 
[001 1 ] 

t*tjcv>»tuu. it<u«?n« , ;t«uj£«iiijflBitv. it<uft 

[001 23 

i) < * >Q © «j m wis <?> ts mmm * w m & m a> w m s m v <o « ft w * # 

« C tlC J; o 7&£ * ft 2 *«, 9 tfl BU t C t I J; ? C . JiZftStlfJt? 
[ 0 0 1 3 3 10 
. C ft C .J: o 7«ffi t <?> £*8 <?> *i X 7 I «a t C t I <fc J C . 

[00143 

7 f 7 h 

BtRII/feVf 7Ht, -H^P«IC3rllT> Fift W(l> J Z: Y # & J . ffl Z tX , 7)0; 

5/*7l*®«aJ*fctt£cR*7ftZC*#»>J. ffl®XJI»ttC»l.7. 5/f 7h3»J; 

l75l°)C}g&*3:rt?*t2U*#3r)3. »<P«H»*C*l)7. 5/t7H»yt7Ft 20 
ffl^Tr^*S!75fS)IC&&*Zftt#T3c*#&Z. 5/r7H*-»CJQ*|5]btt» 
. *?&CVt7htBKlftClllt?¥Stat'. ffl®*l**«C*iri)7. 
ttlilU«lPtt§^C>;»iP)7. 
[001 53 

**«fi©*iiittti^«9^scj:->7nnei*c3iisr*Lii?. «;t7Ht. - £ is « c 

(fit) 7. BllKjJl/yhCSimi]:)!** 1 ;. i tC?l*HUyr-tt£rS c P«)SU£ 
tU-5»«;V«Jtt?fe«ClHD»itmi#?. BO© CSV II 7. ?t7H)#l 

#Jil)flIV7nJC V»J)7. b # o 7 > ®£l3UJffl+Ii?ft£llSEl&ICfeO£*ft 
tt 2 . 

[ 0 0 1 6 3 30 

ii9e>*fett*4»y t7 f-cffSicffArftZcvtfftS. »*i*iim»?»>3» 

SI*, *%ft9tttCtt!IK t &<bt 3fe<y)ICffiHo. J&*t**&19lftJJltnttXJlCgtt 
[001 73 

* fg ^3 <?> %) S, « . «t«:«aifi)?^CJ;?J;?C. ^Soflmsfcacfc-^KftrftS* 
. *£flf»ftC»A7ft3*ftl*. -*»»*C»W7. I» £ I* >B £ <?> B U ICJ*P7ft 1 
C^Ji'J. H©K»»«C» IIT. «5i3,f3;j£^?ft , a.)7A*t*aAl?ff A?ft*§ Z 

a 

[ 0 0 1 8 3 40 

t& m © $ Ift 

»*L<tt'>S<vei-3©tDBJn. » * U < & A © ( W fW E 0 £ 6* tj BJ «'J EI <9 J: ? 
« ) * W HJ I , 70. V r 7 K . iSlft, 3V«fc6f A ift^»fSC > Si^^»f, A8TM D7 
?0C*l>728t:c*iril7'>tt<**»1 0 0 0 M P a. <»'>*< *6» 

l! 0 0 0 MPa.) <j)tirSft¥ttt?. »a*Jt«t&5i)tt*,tf. BfiI*CJ;^74 
X>iftZ«tt7JCJ;3, *lltt»A9Rtr4l74}tt%®fift9lKclD^«4l7C*A9 

ft c, *ttcJ*«t3i*fic*avcttS<*ucviif»*i,u. 

[00193 

» £ U U 1 T^tDUJIK ft £ U < eg, <5> ( tfl & 1 ft J; &f tfl 9J M E c> J; ? 50 
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S) & ft) 9J H . 73, Vf7K * A & # . fi.fc&r^ftiSflfStgiTJ-^tt, A8TM D2 
5 6 A 7 >f V y I- ffi«»t«lC?P b 7'>tt < * |& i 5 V a - ;i/ / * - Ml, ( <fc M ft * U < 

[ 0 0 2 0 ] 

# * u n 1 -3 © w m m . »n (is gy & bj raj n®*-? 

« ) * « m m . 73. V r 7 h , W £ § # , «i9 J ttli}>3t'B*^B;. A8TM D6 
4 8 C * I) 7 1 . 82MPa.<!>a«ca*l.T'>tt<*fc»1 OOC ( * «J » * U < tt '> tt 
< V » 1 7 5 t) ©JO $£10*51 IS? * t 7 . 10 
[ 0 0 2 1 ] 
St}* 

* f§ $ <z> <& i* . a**8«tat', '>« < * t i -5 ©wttwajn t so. z stt* 
.& 9 & j& 75 i* fct W a? r* -? & z . ^-ft^a^tt . «jtor, r&s&j 

ffij£F*J 9£ ? tttt*±&«7* I KifcTa ft fill v> ft I c V » ft 3 . Illlt, ili 55? fl^ 

7 « . S8liCJ:->7ilOI?n»Htft8»?»U{njn»»Z. 
[ 0 0 2 2 ] 20 

. 'J 7 $ K , «!)IZtA, * y * 7 » > . * y (l-7iH-7J^F>) , ft J: 
f y ? (7tf i-«yyiCyy7<-H') #^ TULTEMJ VU-ZiSSKfiUtCA? 
[ 0 0 2 3 ] 

(ffljta. © a <<> - sp # . sat-ai. at m 

C tt . *ffl*C**C**t)BcreVC + *ICSl.75> , aA>Kt»#©t«i'»* 30 
[0024] 

**«©fcfttt««<&*«;IMttiRtl*Sr3fe4&C*Jl?ft1»3. ##3£:fi<2>fll#. 
£1 ( (7A77y F7/R:H5y<5J;?S) 7J^;H, ittVtJt'Df, t ft 

•jcR**ft«ii> . (K*-ftXtt6», ar 5 x x *t v « * 

tat'*, ^ft«5cR*rft*u) . «8*i (iRiisytat*. ^ *i >i c in * ? 
ft«u) , ft x# «* * !K0 *M*ufc*tttat<;». ^ftmcR^rftttu. 40 

[ 0 0 2 5 ] 

[ 0 0 2 6 ] 
ft 3 . 

[ 0 0 2 7 ] 
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[ 0 0 2 8 ] 

*%wo>mn&> Bstjsmt-8iit*«iii?i»*tuii)c«i?«i8?. 
*'n^7^, (rtv) . y n->y-*a. * y u * > , 7? * 

* 'J Y - J A . Xfl/>-XfL/>-7*fl/>7*ny7Z]xRyY-^J;6'9-7KyY-If 10 

h y - . x y 7 $ k x 7 x h y - . «*c#c»ji<&fcG»©«ft»**e*D;i!y7-ta 

[ 0 0 2 ?] 
[ 0 0 3 0 ] 

?. ffl ^ or . ttac*->7, tt*?n.ZttfH*, 'J>5< UlSZmrti, '> S < V ® 1 0 
mm, *fett'>s<)it»25iinmi9frttt^>:»J)2. bttbu, U it ill tit 20 

2 ~® 5 0mm®srt*n«i?. 
[0031] 

»£U<. 1 tiff± < JB ? « u c >: t » * U I) . 
[ 0 0 3 2 ] 

3*117. »4tta**tt»tdt'IW*«IIJ*lt*U, Wtt WW* IB < * 6 

w mmm t * t « t c •? « BJttw sjwb » «3W © '> * < mi < * # t s * # ms bu c * 30 

t7KU3. S'JQ)S^B«lc3VU-7. •iliHLB* : 3-tt!WtSt'»JfttBBJiSl, ft <fc S 
»?tt*f St'llftflllUiBI t * U . iJttflJU&ffltf £&r|)Jtttill*jJ!IEi<2>fli£ * t . »» 

<?'>s<nu< >j»tai*»mDiJcj:->7i»*t?. 

[ 0 0 3 3 ] 

SJ;&18iIltSt>ff, ^ft ij cit 7tl«l). IlUffSc (flJfcl*, £&S>7j¥I 
*PiT8)f?K->I*?ftJC^Ji3. # # Z I 3 I* . '>£<*£®200RPM 
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A RIGID POLYMERIC CUTTING ARTICLE, A ROTARY TOOL HAVING THE 
ARTICLE ATTACHED THERETO, AND A METHOD OT USING 

FIELD OF THE INVENTION 

5 The present mveotion relates to ft cutting article having at least one rigid surface 

comprising a polymeric material designed for use with a notary tool which is particularly 
useful fox efficiently removing a material (such as a sealant, for example) from a substrata. 
Preferably the material is removed with minimal or no damage to the substrate. The 
invention also provides the rotary tool having the article attached thereto and a method of 

10 using. 

BACKGROUND OF THE INVENTION 
Elastomeric sealant* or coatings are frequently applied to interior and/or exterior 
structural surfaces of manuftcrared articles in order to seal, eliminate or minimize 

15 corrosion, mitigate surface cracks and/or protect die surfaces from impact or chemical 
attack. For example, fuel tanks for aircraft are frequently coated with elastomeric sealants 
oc coalings on their interior in order to eliminate leeks. In the event of an inevitable need 
for repair, however, these elastomeric sealants or coatings must be removed in order to 
render the underlying substrates accessible for the necessary maintenance procedures. 

20 These coatings may be removed mechanically end/or chemically. Due care most be 
exercised during the removal process tn avoid damage to the surrounding and underlying 
structural surfaces. 

Frequently employed mechanical devices for die removal of dastomeric sealants 
include manual scraper blades such as those commercially available from Exacts Plastics 
25 Incorporated (Sun Volley, CA) as well as similar devices with customized profiles to 
facilitate access to confined areas. The use of these manual scraper blades are rime- 
intensive and labor-intensive, especially if (he removal must be effected over a relatively 
large area. 

Commercial ly-avm I able chemical means, i.e. strippers, are also used, such as that 
30 commercially available under the trade designation SKYRESTORE (manufactured by 
Elixair International Limited and commercially available from Acrosafe Products. 
Incorporated, Mariana, Georgia) either alone or in conjunction with the manual scrapers 

-1 - 
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described above, to remove such sealants. Use of such strippers, with or without manual 
scrapers, can also be time consuming. Generally, such strippers include organic solvents 
that may bo undesirable due to their potential to cause disposal difficulties and 
atmospheric contamination. 

3 

SUMMARY OP THE INVENTION 
A need thus exists to provide an effective mechanized means for removing 
material such as clasromorie sealants from substrates such as structural surfaces. I have 
discovered an article and a machine comprising the article, which can be used for such a 
10 purpose. 

The present invention provides an article comprising; 

(a) a shaft and 

(b) at least one blade ottsched to the shaft; 

wherein the article has at least one rigid cutting surface comprising a polymeric material; 
15 wherein the article is adapted to remove material from a substrate in a manner such (hat 
the substrata is oi least essentially undamaged (preferably undamaged). 

The present invention also provides a machine comprising a rotary tool having the 
above article attached thereto. 

The present invention also provides a method comprising the steps of: 
20 (a) providing a machine and a substrate, the substrate having a materia] to be 

removed 
thereon, the machine comprising: 
(0 a rotary tool; 

0i) an article attached to the rotary tool; wherein the article has at least 
25 one rigid cutting surface comprising a porymeric material. 

(b) activating (ho tool to cause die bIode(s) to rotate and contacting at least one 
of (ha cutting surfaces with the material to be removed in order to remove at least rams of 
tto material Com Ihe substrate 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. labapersoectiveviewofan embodimontof an artidectf the invention 
Fig. lb is a side view of die article of Fig. la 
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Fig. lob a bottom view of the ert'de of Fig. lb. 

Fit 2a is & perspective view of mother embodiment of an article of the invention. 
Fig. 2b b a side view of the article of Fig. 2a 
Fig. 2c is ft bottom view of die article (if Fig 2b. 
5 Fig. 3a b a perspective view of anotfwi embodiment of on arbclc of &w invention, 

Fig 3b is aside view of (he article of Fig, 3a 
Fig 3c b a bottom view of the article of Flfc 3b. 

Fig. 4a b a perspective view of another embodiment of an article of the invention. 
Fig 4b is a eross-eectionai view of the article of Fig. 4a 
10 Fig 5 is a partial cross-sectional view of another embodiment of the article of (be 

invention. 

Fig 6 Is a partial cross-sectional view of another embodiment of the article orthe 
invention. 

Tig 7a is a perspective view of another embodiment of (he article of the invention. 
IS Fig 7b b a partial cross-sectional view of the article of Fig 7a. 

Fig 8 is a partial cross-sectional view of another embodiment of the article of fee 

invention. 

Fig 9 is a partial cross-sectional view of another embodiment of the article of fl» 
invention. 

20 

DETAILED DESCRIPTION OP THE INVENTION 

Shape of the Article of (ho Invention , 

The article of the invention has at least one blade, preferably a plurality of blades, 
25 attached to the shafL The article may, for example, have 3, 4, 5. 6, 7. 8, etc. Wades. 

Typically the blades are similarly shaped and ore symmetrically positioned with 
respect to the shaft Preferably the blade<s) are helically disposed with respect to (he shaft 
in order to facilitate the cutting process. The pitch of helically disposed blade(s) can vary. 
Typically each blade would have abotit a pitch of about 8 to about 20 turns per meter, 
30 preferably about 12 Bo about 1 8 turns per meter. The height of (he blade(s) can vary. Each 
blade typically has a height ranging from about 0.5 to about 2-5 cm, more typically about 
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U to About 2 cm. In Fig. 2b, the height of the blade measured from the blade's bottom 
feoe 10 top face is identified as V. 

Preferably the exticJe of the invention has a rigid bottom cutting surface comprising 
a polymeric material and a rigid side cutting surface comprising a polymeric material. 
5 Preferably each blade has a herded side cutting edge with a positive rako angle and a 
beveled bottom cutting edge with a positive rake angle. 

For some applications tt rnay be preferred teajimctuieofa side cutting edge of 
the side cutting mitfooe and a bottom cutting edge of the bottom cutting surface of each 
blade forms an angle as this may facilitate cutting of the material to be removed 
10 For some applications it may be preferred mat a juncture of a side cutting edge of 

the side cutting surface and a bottom cutting edge of foe bottom cutting surface of each 
blade form a curve as this may facilitate increased protection of the substrate during use. 

Shaft 

15 The shaft hay big the blade(s> attached thereto may, in one embodiment, be> 

cylindrical in chape. The blades may be attached to (he stde(s) or bottom of foe shaft, for 
example. In another embodiment, the shaft and die blades may be integrally formed. In 
another embodiment, the entire article of the invention may be integrally formed. In 
another embodiment, the shaft may have a hole extending partially through its bottom race 

20 in a vertical direction. In another embodiment, die slsdt may have a hole, which attends 
all the way through the shaft in a vertical direction. The shaft typically comprises the 
same material as the blades as well as the means for connecting the shaft to a rotary toot 
In another embodiment, the entire article may comprise the sumo material. 

The article of the invention can be connected to a rotary tool by a variety of means. 

25 The shaft may, in one embodiment, be slid into a collet of U is rotary tool, wherein the 
collet can be tightened to securely hold the cutter article during use. In another 
embodiment, an exterior turf ace of the shaft may be threaded. The article can thus be 
screwed into an appropriately designed rotary tool. 

A metallic pin or mandrel may optionally be inserted into foe shaft The mandrel 

30 may be smooth or threaded, for example, a rolled or split pin. The pin or mandrel serves 
to provide mechanical strength reinforcement in the transverse direction. The mandrel can 
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also be used to connect the cutter article to a rotary tool. Other menu of connecting the 
cutter article to a rotary tool are also possible 

The article of the invention can be made by a number cf different methods such as 
by injection molding for example. If a rntndrd is to be inserted in the article, the article 
5 may. in one embodiment, be molded around the mandrel or the article, in mother 
embodiment, can be molded and the mandrel subsequently inserted into the article. 

Preferably at least ono cutting surface, preferably each cutting surface (such as a 

10 bottom cutting surface and side cutting surface) of the article, the blade(s), the shaft, die 
article itself and (he polymers) which they comprise have a flexural modulus of ai least 
about 1000 MPa (more preferably at least about 2000 MPa) at 23*C according to A5TM 
D790. Such relatively stiff iriotcrinls ore preferred in order to ovoid deformation of en 
article either by inertia! forces imparted by a rotary tool or by impaction forces exerted 

IS upon the article's encounter with the materia] to be removed. Preferably the article is not 
so hard as to cause damage to the substrate when removing materia! from tho substrate. 

Preferably at least one cutting surface, preferably each cutting surface (such as a 
bottom cutting surface end side cutting surface) of the article, tha blades), the shaft, the 
article itself and fie polymers) which they comprise have a toughness of at least about 15 

20 joules/metei (more preferably at least about 30 joules/meter) according to ASTM D256A 
Izod Impact Test When (his test method is referenced to herein it is meant to refer only to 
the portion of the test performed using notched specimens. 

Preferably at least ono cutting surface, preferably each cutting surface (such as a 
bottom cutting surface and side cutting surface) of the article, the blade(s), the shaft, the 

25 article itself and the polymer(s) which they comprise have a heat deflection temperature of 
at least about 1 00*C (mom preferably at least about 175"Q according to ASTM D648 at a 
loading of 1.82 MPa 

Polymers 

30 The article of the present invention comprises at least one rigid cutting surface 

comprising polymeric material. Such polymers may be thermoplastic or thermosetting, for 
example. Preferably the article of the invention comprises a rigid polymeric thermoplastic 
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material. If the polymer selected is thermoplastic, the preferred method of making the 
article is injection molding. If a the* mos riling polymer is selected, a Mm cation method 
known in the art as "reaction injection molding" may be employed, for example 
Alternatively, a thermosetting polymer may be selected that is prccessable via injection 
5 molding techniques, followed by a ao si inking step such us exposing the molded article to 
either elevated temperature or to an otherwise suitably reactive environment 

Preferably, the article comprises a rigid thermoplastic polymer. Examples of 
useful polymers include but are not limited to polyolefins, polyamides, polyesters, 
poiysulfbnes, poly(ether ether ketones), and polyetheriraides, Most preferred are 

10 potyetherimide polymer*, such as those commercially available as "ULTCM" from CE 
Plastics, Pittsfield, Massachusetts. 

The entire article itself or a portion of the article (such as (he blades, tor example) 
may optionally further comprise an additive selected from the group consisting of 
lubricants, pigments, dyes, fill ere, and mechanical ranmrcing agents, in the event that (he 

15 article furfur comprises fillers or reinforcing agents, e.g. amorphous silica or glass fibers, 
care must be taken to avoid choosing ruch adjuvant* that are sufficcnthy hard as to cause 
damage to (he substrate upon usa Preferably (he cutting surfbeets) of the article and more 
preferably toe entire article is substantially tree (most preferably completely free) of 
abrasive particles. 




The method of the invention can be used to remove material from a variety of 
substrates. Examples of such substrates include but or o not limited to those selected from 
the group consisting of metals (including but not limited tn aluminum (such as aictad 
. 25 aluminum, etc), steel, etc.); composites (including but not limited to carbon-carbon 
oompo sitae, fiberglass, gloss reinforced cpoxy, eta): eoated metals (m eluding but not 
limited to painted metals, etc.): and glass. 

The substrate would typically be harder than the material one intends to remove 
from it Preferably the substrate is relatively undamaged, more preferably essentially 
30 undamaged, and most preferably undamaged as a result of employing the method cf the 
invention to remove malarial from tbo substrata. 
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The method of the invention should remove at least some of the material one 
desires to remove, preferably a majority of the material, more preferably substantially ail 
of the material, and most preferably all of the materia). 

The substrate may be part of an object such as a vehicle or structure, for example. 
5 Examples of such vehicles include, for example, aircraft, water craft, and land vehicles. 
The method of the invention is particularly useful in removing materials such as sealants 
from a metal substrate. A specific particularly useful exampi a would be that of removing 
sealant from a moral aircraft fuel tank. 

10 Mah^algUj be Removed 

The machine of the invention can be used to remove a materiel one is desirous of 
removing from a substrate. Examples of such materials to be removed include sealants, 
coatings, etc. Examples of specific sealants include, for example, poh/ sulfides, room 
temperature vulcanote (RTV), silicone sealants, polyurethanes, butyl mastic compounds, 

IS ceuQs such as acrylic latex caulks, slyr ene-butadiene copolymer rubbers, styene^etbylene- 
butylene block copolymer end torpolymer rubbers, polyisoprene, polychJoroprene, oJefinic 
elastomers, polyester elastomers, polyamide elastomers, and blends and copolymers of the 
aforementioned. 

Examples of specific coatings, which can be removed, include, for example, 
20 elastomeric coatings and heat ablative coatings. 

Materials intended for removal by the cutter article will typically be present in 
substantial thickness on the substrata For example, depending on the situation, the 
material to be removed may have e thickness of at least about 2 mm, at least about 10 ram, 
or at least about 25 mm Frequently the material to be removed will have a thickness of 
25 about 2 to about SO mm. 

Preferably (he blades of the article rotate at a speed which is insufficient to oause 
thermal degradation of the matenal to be removed. Preferably generation of airborne 
particulate essentially does not occur, most preferably it does not occur nt all, when 
employing the method of the invention. 
30 Preferably the material removed is removed via cutting In ono embodiment of the 

method of the invention the article has a rigid bottom cutting surface comprising a 
polymeric material and (he rigid bottom cutting surface removes at least some of the 
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materia] via cutting. In another embodiment the article has a rigid side cutting surface 
comprising a polymeric material, wherein (he rigid ride cutting surface removes at least 
some of the material from the substrates via cutting. In another embodiment, the article 
has a rigid bottom cutting surface comprising a polymeric material and a rigid side cutting 
5 surface comprising a polymeric material and both the rigid bottom cutting surface and me 
rigid side cutting surface remove at least some of the material from the substrate via 
cutting. 

RcKarv Toots 

10 Tho machine of the invention comprises a rotary tool having on article of the 

invention attached (hereto. Examples of useful rotary tools include but are not Hmlted to 
pneumatic and electric power tools. The tools may optionally he hand tools (such as a 
pneumatic hand tool, for example.) Preferably, sucb tools can drive the cutter article 
(under no load) at between above 50O and about 3000 RPM with sufficient torque to 

IS maintain a rotational speed under load of at least about 200 RPM The longitudinal axis of 
the shaft and tho intended axis of rotation of an article of the invention are typically the 
same. Taking the axis of rotation as a vertical axis, the end of the article intended for 
connection to me rotary tool is typically referred to as tho top of the article and the 
opposite end is typically referred to « the bottom. 

20 Fig. 1 a is a perspective view of an embodiment of an article 2 of the invention. The 

article 2 comprises four identical blades 4 attached to central shaft 6. In this embodiment 
the shaft 6 and blades 4 are integrally formed. The blades 4 are helically disposed about 
shaft 6. The shaft 6 has a hoi o 8 which extends partially through the center of shaft 6. The 
angled nature of the blades 4 facilitates removal of material from a substrate. Each blade 4 

25 comprises a leading face 10, an adjacent face 1 2, (which in mis embodiment is a side face) 
a trailing face 14, and a bottom face 16. The intersection of the leading race 10 and 
adjacent face 1 2 forms side cutting edge 18. The intersection of leading face 10 and 
bottom face 16 forma bottom cutting edge 20. A top face of each blade 4 is attached to 
base 22. Cylinder 24, which is attached to hasa 22, can ha used to attach toe article 2 to a 

30 rotary tooL Fig. lb is a side view of the article of Fig 1 a Fig. Ic is a bottom view of the 
article 2 of Fig. lb. 
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Fig. 2a is a perspective view of another embodiment of an artide 40 of fta 
invention. The article comprises lour identical blade) 42 attached to central shaft 44. The 
blades 42 are helically disposed about shaft 4 4. The shaft 44 has a hole 46 which extends 
partially through the center of shaft 44. Each blade 4Z comprises a leading face 48, an 
5 adjacent face 50 which is also a side face, & tnuling race 52. ami a bottom face 54, The 
interjection of the leading faca 48 and adjacent face SO forms side cutting edge 56. The 
intersection of leading face 48 and bo Item face 34 forms boilom cutting edge 58. A top 
face of each blade is attach ad to bass 60. Cylinder 62, which is attached to base 60, can be 
used to attach the article 40 to a notary tool. Fig 2b is a side view of the article 40 of Fig 

10 2a Fig. 2c is a bottom view of die article 40 of Fig. 2a 

Fig. 3 a is a porcpecti ve view of another embodiment of an arti de of the invention. 
The article 70 comprises four identical blades 72 attached to central shaft 74. The article 
70 is integrally formed. The blades 72 are hdically disposed about shaft 74. The shaft 74 
has a hole 76 -which extends partially through the center of shaft 74. Each blade 72 

15 comprises a leading face 78, an adjacent (or side) face 80, & trailing face 82, and a boHom 
face 84. The intersection of the leading face 7B and the adjacent face 80 forms side 
cutting edge 86. The intersection of leading face 78 and bottom face 84 forms bottom 
cutting edge 88. The angled nature of the blades 72 facilitate removal of material from a 
substrata Fig. 3b is aside view of the artide of Fig. 3a Fig 3c is a bottom view of the 

20 article of Fig. 3b. 

Fig. 4a is a perspective view of another embodiment of an artide of the invention. 
The article 160 comprises four identical blades 162 attached to central shaft 164. The 
shaft 164 haa ahola 166 which extends partially through the center of the shaft 164. Each 
blade 162 comprises a leading face 168. an adjacent (or side) face 176, atrailing face 170, 

25 and a bottom face 172, The intersection of the leading face 16B and adjacent face 176 
forms side cutting edga 178. Tha intersection of leading face 168 and bottom face 1 72 
forms bottom cutting edge 180. A top face of each blade 162 as well as the shaft 164 is 
attached to base 182. 

With respect to each blade I S2, the intersection of me leading face 168 and 

30 adjacent face 176 forms a 90* angle. The intersection of the trailing face 170 and adjacent 
face 1 76 also forms a Wangle. Typically the direction of rotation cf an article of tho 
invention would be m the direction in which the blades are curved or angled to facilitate 
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the cutting process Thou the face curved or angled in the direction of the rotation would 
be the leading free and the opposite ftce would be the trailing face Since article 160 does 
not have curved or angled blades which would indicate its intended direction of rotation 
the terms "leading face" and "trailing face" have been arbitrarily assigned. 
5 Theshajwofasingiecutongpor^ 

to a suitable <xos*<ecaon For description of (he side cutting portion of a bbde, a view of 
a horizontal cross-section through the blade Is Illustrative Fig. 4b is a partial cross- 
sectional vi ow of the article of Fig 4a taken along line 4b-4b. Two angular parameter* 
may be used to describe the side cutting portion. The fine segment LI extends from the 

10 axis of rotaliun 171 to the side cutting edge 17B. The angle b is defined by the interaction 
of line segment LI and tha leading race 161 and is referred to heroin as the rake angle for 
the side cutting edge. If the smallest angular rotation of LI about die side cutting edge 
176 to bring it cotinear with the leading faco 168 is counterclockwise, then b b defined aa 
negative If the smallest angular rotation of LI about the side cutting edge 17R to bring it 

15 colinear with the leading face ] 68 is dockwise, dwu b is defined as positive. Preferably b 
is + 1 0* or greater. The angle a is defined by the intersection of (ho leading face 168 and 
the adjacent face 1 76. Preferably a Is between 30" and 60*. 

In Fig. 4b, the value cf 6 is -8* and the value of a is 9CP . A preferred embodiment 
is shown in Fig. 5 where the value of b is +10* and the value oftiis45\ Fig Sisacross- 

20 sectional view of an angled Mode 1 90 of another embodiment of the article of the 

invention. Tha blade 190 hat leading face 192, adjacent face 194, trailing face 196 and 
side cutting edge 198. The axis of rotation is identified as 200. 

Fig 6 is a cross-sccrionaJ view of a crescent-shaped blade 210 of another 
embodiment of the article of the invention. The blade 210 has leading face 212, trailing 

15 face 214 (which is also ihe adjacent race) and cutting edge 2 16. The axis of rotation is 
identifi ed as 218 , In the case where a portion of the leading face 212, or the adjacent face 
214, or both, are curved dose to tha side cutting edge, the angles a and A may be estimated 
as follows. Draw (he line segment LI from the side cutting edge 216 to the axis of 
rotation. Locale the point PI I mm from the side cutting edge 2 16 along the leading face 

30 212 Draw the line segment L2 from the side cutting edge 2 1 6 to the point PI. Angle b is 
defined by tha intersection of LI and L2. Locate fhe point P2 1 nun from the aids cutting 
edge 21 6 along the adjacent face 2 1 4. Draw line segment 13 from the side cutting edge 
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2I6to pointP2. Angle a is defined by tho intersection of lines L2 and L3. b)Fig.6iia 
+1 rand a is 35V 

F1& 7 a is (mother embodiment of (ho article of tho invention having blades 224. 
Each blade 224 has leading face 226 and (railing face 227. Fig 7b is a partial croee- 

5 sectional view of the article of Fig. 7a taken along lines 7b-7o. For the bottom cutting 
portion of a blade, a vortical cross -section is illustrative of the structure. Two angular 
parameters may be used to describe this cutting portion. Referring to Fig. 7b tho line 
segment L4 extends from iho bottom cutting edge 232 parallel to the axis of relation. The 
angle d is defined by the intersection of line segment L4 and the leading face 226 and is 

ID referred to herein as the rake angle for the bottom cutting edge If tho smallest angular 
rotation of L4 about the bottom cutting edge 232 to bring it colinear with the leading face 
226 is counterclockwise, then d is defined as negative If the smallest angular rotation of 
L4 about the bottom cutting edge 232 Co bring it colinear with (he leading face 226 is 
clockwise, then d is defined n positive. Preferably, d it +1C or greater. Theanglecis 

15 defined by the intersection of the leading face 226 and (he bottom face 230. Preferably c 
is between 30" and 60*. In Fig. 7b, the value of d is -9° and the value of c is 99*. 

A preferred embodiment is shown in Figure 8 where (he value of d is +35* and the 
value of c is 55*. Fig. 8 is a cross- sectional view of a blade 240 of another embodiment of 
the article of (he invention. The blade has leading face 242, bottom face 244, trailing face 

20 246. and bottom cutting edge 248. 

In the case where the portion of lead ing face or the bottom face or both, are curved 
close to the bottom cutting edge, angles c and d may be estimated This condition b 
Shown in Figure 9. Fig. 9 is a cross-sectional view of 8 blade 260 uf another embodiment 
of the articlo of the invention. The blade has leading Sine 262, trailing face 264 (which k 

25 also a bottom face) and bottom cutting edge 266. Two angular parameters may be used to 
describe this cutting portion Draw the line segment L4 from the bottom cutting odge 266 
parallel to die axis of rotation. Locate the point P3 I mm from (he bottom cutting edge 
266 elong the leading face 262 Draw the line segment LS from the bottom cutting edge 
266 to the point P3. Angle d is defined by (he intersection of L4 end L5. Locate the poirt 

30 P4 1 mm from (he bottom cutting edge 266 along the bottom face 264. Draw line segment 
L6 fiom the bottom cutting edge 266 to point F4. Angle c it defined by the intersection 
of lino segments L5 and L6\ In Figure 9, d is -*25* and c is 33*. 
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Various modifications and alterations of this invention -will become apparent to 
those skilled in the art without deputing from the scopo and spirit of this invention; end it 
ihould be understood float this invention will not be unduly limited to the illustrtthro 
embodiments set forth herein. 
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It is claimed: 

1. An trtide comprising; 
(n) & shaft; and 

(b) at least one blade attached to the shaft; 
5 wherein the article has at least one rigid cutting surface comprising a polymeric material; 
wherein the article is adapted to remove material from a substrate in a manner such that 
the substrate is at least essentially undamaged. 

2. The article of claim 1 having a plurality of blades. 

10 

3. the article of claim 2 wherein the blades are similarly thaped and wherein the 
blades are symmetrically positioned with respect to the shaft 

4. The article of claim 3 wherein the blades are helically disposed with respect to the 
IS shaft. 

5. The article of claim 1 wherein the article has a rigid outturn cutting surface 
comprising a polymeric material and a rigid aide cutting surface comprising a polymeric 
material. 

20 

6. The article of claim 1 wherein both the b!ade(s) and shaft comprise a rigid 
polymeric material 

7. The article of claim 4 wherein each blade has a pitch of about 8 to about 20 turns 
25 per meter. 

8. The articlB of claim 4 wherein each blade has a pitch of about 12 to about 18 turns 

30 9. The article of claim 1 wherein the article has 3 to 8 blades. 
10. The article of claim I wherein the article has 4 blades. 

- 13- 
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It. The Biticlo of claim 1 wherein each blade has a height ranging from about 0.5 to 
about IS om. 

5 12. The article of claim 1 wherein each blade has a. height ranging from about 1.5 to 
about 2 cm. 

13. The article of claim 1 wherein the article comprises a rigid polymeric 
thermoplastic material. 

10 

14. The amcla of claim 1 wherein each rigid cutting surface comprising a polymeric 
material has a flexural modulus of at least about 1000 MPs at 23*C according to ASTM 
D790. 

15 15. The article of claim 1 wherdn each rigid cutting surface comprising a polymeric 
materia) has a flexural modulus of at least about 2000 M7a at 23*C according to ASTM 
D790. 

1 6. The article of claim 1 wherein each rigid cutting surface comprising a polymeric 
20 material each has a toughness of at least about 1 5 joules/meter according to ASTM D256A 

Izod Impact Test 

17. Tho orticb of claim 1 whsrein oach rigid cutting surface comprising a polymeric 
material each has a toughness of at least about 30 joules/meter according to ASTM D256A 

25 Izod Impact Test. 

18. The article of claim 5 wherein each rigid cutting surface comprising a polymeric 
materia] has a heat deflection temperature of at least about 100°C according to ASTM 
DM 8 at a loading of 1X2 MPa 

30 
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19. The article of claim S wherein each rigid cutting surface comprising a polymeric 
maicrial has a heat deflection temperature of at least about nrc accord irrg to ASTM 
D648 at a loading of 1 .82 MPo. 

5 20. Theartido of daimS wherein a juncture cf a sido cutting odge of ftorido cutting 
surface and a bottom cutting edge of the bottom cutting surface of each blade forms an 
angle, 

21 . The article of claim 5 wherein nn exterior surface of a juncture of a side cutting 
10 edge of (he side culling surface and a bottom cutting edge of the bottom cutting surface of 

each blade forms a curve. 

22. Ths article of claim I wherein an exterior surface of the shaft is threaded. 
15 23. The article of claim 1 wherein a mandrel it present within (he shaft. 

24. The article of claim 1 wherein the rigid cutting surface further comprises an 
additive selected from the group consisting of lubricants, pigments, dyes, and mechanical 
reinforcing materials. 

20 

25. The article of daim 1 wherein the rigid cutting surfacefs) is free of abrasive 
par tides. 

26. A machine comprising: 

25 a rotary tool having the article of daim 1 attached thereto. 

27. The machine of claim 27 wherein the rotary tool is a pneumatic hand tool. 

28. A method comprising the steps of 

30 (a) providing (he machine of daim 27 and a substrate, the substrate having a 

material to be removed t hereon; 
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(b) activating the Cool in order to cause the blade(s) of the article to rotate and 
contacting at loss one of the rigid cutting surlaces with Utc materia] lo be removed in 
order to remove at least some of the materia] from the substrate. 

5 29. Tho method of claim 29 wherein the substrate is metal and Ihe material to be 
removed from (he substrate is a sealant 

30. The method of dmm 29 wherein et least a majority of the materia) is removed from 
the substrate and wherein the substrate is essentially undamaged during the removal of die 

10 material 

31. The method of claim 29 wherein the substrate is part of an aircraft. 

32. The method of claim 29 wherein (he substrate comprises a material selected from 
15 die group consisting of composites, metals, coated metals, and glass. 

33. The method of claim 29 wherein die material to be removed is selected from the 
group consisting of coatings and sealants 

20 34. The method of daim 29 wherein the material to be removed has a thickness of at 
least about 2 nun. 

35. The method of daim 29 wherein (ho material to be removed has a thickness of at 
least about Iflmm. 

23 

36. The method of daim 29 wherein the material to be removed bas ft thickness of at 
least about 25 mm 

37. The method of daim 29 wherein the material removed is removed via cutting. 



30 
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38. The method of claim 29 wherein the article has a rigid bottom cutting surface 
comprising a polymeric material, wherein the rigid bottom cutting surface removes at least 
lorno of (ho material from the substrate via ratting. 

5 39. The method of claim 29 wherein the article has a rigid side cutting surface 

comprising a polymeric material, wherein the rigid tide cutting surface removes at least 
jc me of the materia] from the substrate via cutting 

40. The method of claim 29 wherein the article has a rigid bottom cutting surface 
10 comprising a polymeric mataial and a rigid tide cutting surface comprising a polymeric 

material, wherein both the rigid bottom cutting surface and the rigid side cutting surface 
remove at least some of the material from the substrate vie cutting. 

41. The method of claim 29 wherein the blades of the article rotate at a speed which is 
15 insufficient to cause thermal degradation of the material to be removed. 

42. The method of claim 29 wherein generation of airborne particulate essentially does 
not occur. 

20 43. An article comprising: 



substrate, the article is rotated about die shaft and the cutting edge is positioned against the 
material, the elastameric sealant is removed from the aluminum mated substrata without 
removing portions of die aluminum coated substrate if the cutting surface comes in contact 
with the aluminum coated substrate. 



a shaft; and 

at least one blade attached to the shaft; 

wherein a blade has at least one rigid cutting surface comprising a polymeric 



material; 



25 



and wherein when removing an elastameric sealant from a aluminum coated 



30 
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44. The article of claim 44 having a plurality of blades, wherein the blades are 
similarly shaped and wherein the blades are symmetrically positioned with respect to the 
■haft 

5 45. The article of claim 44 wherein each blade ha* a rigid bottom cutting surface 
comprising a polymeric material and a rigid side cutting surface comprising a polymeric 



46. The articles of claim 44 wherein the rigid cotmiH surface further comprises an 

10 additive selected from the group consisting of lubricants, pigments, dyes, and mechanical 
reinforcing materials. 

47. The article of claim 44 wherein each rigid cutting surface comprises a polymeric 
material having a flexturol modulnus of at least about 1000 MP a at 23° C according to 

15 ASTMD790-98. 



materiaL 
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